Purification and characterization of a novel antinociceptive toxin from Cobra venom (Naja naja atra).
Snake venoms have demonstrated antinociceptive activity, and certain isolated neurotoxins have demonstrated significant analgesia in animal models. Here we report a novel analgesic toxin which was isolated from Naja naja atra and was given the name 'najanalgesin'. The LD(50) of the crude venom and najanalgesin were 0.89mg/kg and 2.69mg/kg, respectively. We used the writhing test and hot plate test to evaluate the antinociceptive properties of the crude venom and najanalgesin after intraperitoneal (ip) administration. The analgesic mechanism of najanalgesin was also studied. The response latency time was significantly prolonged in the hot plate test after ip administration of the crude venom of Naja naja atra (0.111-0.445mg/kg) in a dose-dependent manner. Najanalgesin (1mg/kg) elicited almost the same antinociceptive effect as that of the crude venom of Naja naja atra at the dose of 0.445mg/kg and remained for 6h after intraperitoneal injection, shown by hot plate test. The percentage of increase in the latency time for the venom and the najanalgesin 3h after drug administration was 96.2% and 112%, respectively. The number of writhes decreased to almost 1/3, 1/6, and 1/12 of the NS (physiological saline) group after intraperitoneal administration of najanalgesin at 0.25, 0.5, and 1.0mg/kg, respectively. Pretreatment with atropine (1mg/kg) or naloxone (3mg/kg) blocked the antinociception of najanalgesin in the hot plate test. Based on the sequence information, najanalgesin is found to be highly homologous with the conventional CTXs (cardiotoxins). To our knowledge, no study had previously reported that a toxin which was homologous with CTXs possessed the antinociceptive activity. Thus, this is the first report that the antinociceptive effect induced by najanalgesin is mediated by cholinergic and opioidergic mechanisms.